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Abstract: Treatment of 2,4&methoxybenzyl alcohol with trifluoroacetic acid (TFA, 5% in 
CHCls) affords, in almost quantitative yield caIix[4]resorcinarene octamethyl ether, which on demethy- 
lation and acetylation yields the derived octa-acetate. 

The preparation of C-alkylated calix[4] resorcinruenes by acid catalyzed condensation of resorcinol with a 
variety of aldehydes has been known for more than one hundred years.1*r*3 In 1940, Niederl and Vogel’ 
reported the synthesis of C-methyl calix[4] resorcinarene 2 by the HzSO4 catalyzed condensation of resor- 
cinol with acetaldehyde. C-Arylated calix[4] resorcinarenes were similarly prepared from aryl aldehydes 
and resorcinol.’ Hggbergs isolated two of the four possible stereoisomers of C-phenyl calix[4]resorcinarene 
5 from the condensation of resorcinol and benzaldehyde. He subsequently proved the presence of two 
stereoisomers of 2 in the product mixture of the condensation of acetaldehyde and resorcinol.’ Unlike the 
reaction with higher aldehyde homologues, polymer, rather than the C-unalkylated calixarene tetramer, 
is formed when formaldehyde is treated with resorcinol (or phenol) under similar conditions.* The parent 
calix[4]resorcinarene 1 is thus unavailable by this method and to our knowledge is still unknown. 

We have recently reported on the use of trifluoroacetic acid (TFA) in the catalysis of a number of 
cyclodimerizatione and cycle-oligomerization reactions. For example, veratryl alcohol (3,4-dimethoxy- 
bengl alcohol) affords cyclotri-, cyclotetra-, cyclopenta- and cyclohexaveratrylene oligomers (7, 8, 9 
and 10) when dehydrated in the presence of TFA . lo Similarly, cyclotribromoveratrylene 11, an extrac- 
tive of Halopytu pinastroides, cau be easily prepared from 5-bromoveratryl alcohol.” Thus, with 3,4 
dimethoxybenzyl alcohols, cycloueretrylenes are formed by alkylation of the available site pare to a methoxy 
group, In contrast, with 2,4-dimethoxybenzyl alcohol, we have found that resorcinarenes are produced by 
alkylation at the site ortho and para to the ether substituents. This divergence of product structure based 
on substitution pattern in the starting alcohol is of synthetic interest and offers a convenient method for 
the preparation of resorcinarenes. Using this methodology, we herein report the first synthesis of the C- 
unalkylated calix[4]resorcinarene octamethyl ether 3, further characterized as the octa-acetate derivative 6. 

When 2,4-dimethoxybenzyl alcohol 12l’ was treated with TFA (5% in CHCls) at ambient tempera- 
ture (18 h), a purple solid was obtained on evaporation of the solvent. The presence of a single major 
component was indicated from the ‘H NMR spectrum of the crude product mixture. This component 
(3) was isolated as an off-white powder in high yield (95Y o; mp >360 “C) after trituration with boiling 
acetone. The ‘II NMR spectrum exhibited a methylene, a methoxyl and two aromatic singlets in a ratio 
of 2:6:1:1 (see Table 1). The absence of the third aromatic proton of the starting alcohol and the presence 
of symmetry in this product, as evidenced by only six peaks in its i3C NMR spectrum (see Table 2), 
suggested a cyclic structure. The tetrameric nature of the oligomer was proven by mass spectral analysis 
(HRMS, M/e 600.2704, talc. for C&H&s, 600.2723)13*14 and corresponds to the assigned structure 3, 
calix[4]resorcinarene octamethyl ether.” 
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1 R=R’=H 

2 R=CH3; R’=H 
3 R=H; R’=CH3 

4 R=R’=CH3 

5 R* R’=H 

6 R=H; R’=Ac 

Me 

12 

Me 

7 R=H; n=3 
9 R=m n=5 

10 R=H; 1136 
11 R=Br; n=3 
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Table 1. The ‘H NMR chemical shifts (6,, from TMS) of calix[4] resorcinarenes 3 and 8 in CDCla (300 

MHz).‘** 

ArHi ArH, CHa OC& o(c’o)cH3 
9 6.42 s 6.18 s 3.69 a 3.78 s 
0 6.96 s 6.53 s 3.62 s 2.21 s 

a) Spectra taken at ambient temperature. 
b) & = inner aromatic proton; HO = outer aromatic proton. 

Table 2. The 13C NMR chemical shifts (6, from TMS) of calix[4] resorcinarenes 3 and 6 in CDCls (75 
MHz).“** 

ArGOMe ArCOAc ArCICHr ArCi ArC. cl& OcHs O(C=O)cHs c=o 7 
3 156.47 130.72 120.59 95.12 28.26 55.82 
6 147.34 131.43 128.93 116.56 29.39 20.68 168.68 

a) Ambient temperature. b) ArG = inner aromatic carbon; Arc,, = outer aromatic carbon. 

Calix[4]resorcinarene 3 was converted to its octa-acetate 6 by a standard procedure. Thus, when oc- 
tamethyl ether 3 was treated with BBrs in dry CHCla at -78 “C for 24h a brick-red solid was obtained 
(presumably 1) whose ‘I-I NMR spectrum indicated the absence of the methoxyl peak (3.78 ppm) of 
3. When this product, without further purification, was treated with acetic anhydride in pyridine, the 
calix[4]resorcinarene octa-acetate 6 (mp 296297 ‘C)” was obtained as an off-white powder after tritura- 
tion with boiling ethanol (25% from 3). The ‘H and 13C NMR spectra of 6 are summarized in Tables 1 
and 2. 

The spectroscopic evidence supports either a rigid saddle conformation for calix[4]resorcinarenes 3 and 
6, or conformational mobility. it This is indicated by the equivalency of each methylene proton, the four 
inner aromatic protons and the four outer aromatic protons in both 3 and 6. The data excludes the 
existence of locked crown, chair or boat conformations in solution.‘*18 
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